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(2) 

1 

[M&Bl] L S I OA*tf J: D AAMSA* L-ft 

nfcBf««*i» ASHIUBi^t-X h/1*->£ffl^T, 
HUtBLS lfl!>A«EIBC!>||«»)f«ttt)atrc^fttttl 

[1*5 3] tti»imffO!>»±KlMlini««i|IE? JO 

we^ajea 5ttfcjjrj£«£iB**»a»ff ^x h;^ 

-> (n) © 1 ■Dm<DWm.W)tt- : r—9 (n-1) 3^ £81 

afi^x7.h>'i^-> (n) ic^fTbfc^c^k-r-sa 

*ttlfc9BB¥&©liltt&. S.aiif£:rX W1*-> 
(n) a>£#:fflifcaSif1^X Vrt$-> (n+1) ^ 

ffb&«rK*<k'r*ii*wiiaig»*tt©iii»**mf 

«5il»mh/^-> (m) »6ilBfffXh 
(m+a) *TSI«bTi^<St. MiB»a»f1*rX h/1 
(m) <D\-DMomWWift z r*Vrt5>-y (m- 
1) a»&MEtta»fcy-Xh/«*-> (m) (C&rTbifc 

ifprxh;^-> (m) frzmamift'f'KVM 

-> (m+a) Kfjfff Ltzmz%itLU^&*&im®\B\ 
&m&<D®&t. Mifff7h/^-> (m+a) JO 
6SI»mh/^-> (m+a+1) K&fTbfcPf 

ic^{k-r*s*wiSia[a?§*fi:©(5]?Si> z&m-rzz. 

So 

*^j6^nfe3f5£fiS:SA5.#^as(i#T-x h/^-> 

frouxhSMt, gEUxh^e.-r^r©H4i2ifeaii 4? 
ffx h/x^-xcTttiasn&L s i <D&mmiz®ffi 

*«0atriliS»«d:-r*ll#9l3X(44E*O*|» 
®r9r©«!Dj£##5it:. 

&£*£nfcBr£te£i»A5!&a»if£7 i x h 

*a bfc»±«»««^«%»ffl*iBA*»aftfiS'r 

xh/^->l;:T*£bfc#i*ffiffi§fc£(;:, £*&©» 

ihtttt«»ma.««»i«ni*iiiA*ii3i»fpT-x h/^- 

>»CT*3ebfcttl»iHJf£W1>©#*l»«Bf b 50 



#SB¥8-2 0 1 4 8 6 

2 

TVKCiJCkOLS I©ftl$$£@BFr£i&9&tr;i<!: 
t f 3XIJ4 f2«©«:P$@Blf ©» "3 

[11*317] MGtt9Uf^(Ol»Jt«(SttK«n«t|)i.e? 

»^»e»nfcm)tfli*ia^*a&aa!i^T-x hn9->\z 
tt o atr c t t -r 3 4 ie^©iKB@ 

8f ©ISO 

©®»rr<&-5 n t £ft&frsit3R5i 5-7 ©n-fftfr 
-fcE*©«SttHJr ©8? D 
[»#B9] fljE«W«5gffiBf**, iiySal/-y 3 

sc. 

[0 0 0 1] 

[a*±©fijffl#»] *5SWtt. LSIOttPHftU^A 
(CHL. CMOSilLS I ©afcBffiFJfi&B&tl 

iktttMMtt (id da) #mfttt£B*.Sl5©tta 

Sif^xx H/t^-xc&g bitcMosssaL s i©& 

[0 0 0 2] 

[«*©a*j t£*©#wn s i ©K^@Bfs^i3 
at»*ic <«*«BMfttHjErse) «. ffijttfH i o ic^-r 

LS I©AA*?J:9Bfl6©A;!jflHISA.;&b 
^©a*ffltSJ#fi©ffiiaSfiJfflbT> %MtW9r 

[ooo3] si^->5n.u-->3 >bls i famzt&m 

&1RfeLfcm. FTP (FunctioBalTest Pattern ; ffl& 

fe©7?S>D. -^©iiSJIB&PiSf* (Fault Dictionary) 
fcfW*, #«3£Sfcl»K:»*:b&AfflA»att»©*i: 

bT^t&ens. 

[0 0 0 4] -5-bT. &©»??©& 9 LSI© 

MffitiHItS. 
[0 0 0 5] 

W«ftl>±5tT4Ml ±abfc«*©»Wtt 

^x^***— JSilSfcW (0!IABStuck-At-OXttStuck-At 
-1^) ©^T*0. $e>tcefeW->5iU-->H>i:bT 
^S^ii^l^^ffi^Bf]© -> a - Y^fkm*® &fk < ->3 
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(3) 

3 

[0 0 0 6] *-<B±, fiE#0^8;tt, L S I om^Mt 

ls i iiiBrt«fc»tb&tt»flr0ftt*<o*m 

HjWattfcS1\ SP|y^al/->3 >fcl**fe:n*tf* 

InVo oc (2 — 3) - 1 nL 

[0 0 0 9] $&, ±E&^v^l/-v3>l;:S^< 
*R»K£Stt> L S I ©m*«FfcTffl*^A)Wftffl 

[0 0 10] fct, *»Wtt±BtE*tt1«©IBII8jfifc 

lT<S lI <h $i> <5 0 
[0 0 11] 

[0 0 12] *5S«©»SbViSB«tt»*3B2JKBJC|B 
£L<te, IIy^l/-y 3 >^«V^n, Banff: 

aiftf^xx h/t*->fc***-r*Ls i os^wiiaiHi 

[0 0 13] *&, *»9ifc*ViTf4, »*b<tt, B 

( rigico^-Kj fcv>5) , ^ftibttffittfitt 
S«I5:i^^iIlfffX (n) 01 

^fflrananff^-* (n-i) frzmmMftrxbn 
9~> (n) fc»ff b&BK:*fl:r*3l*«l&aiiliS* 
&<D@B^ Ha»f^xXh;l^-> (n) 
aSjftxXh/^^ (n+1) Aj»tfLfc«rfc*flsf 
*S*tt»aH»#tt©liiiS€*Ui-*^t*tf«tT 50 



«rBB¥8-2 0 1 4 8 6 

(vo) tt-«fc«»ftsn&s*»ao» (D o2 
-3*Kjt0rr* era*)*, *a <n ic^*r<£? 

fc* (Vo) (Z)^»ffltiS*i&a0» (D CD 

[0 0 0 8] 
[ftl] 

[0 0 14] asic, *»«i:*v>Ttt 1 ff£L<te, 
8ttE«ai(ifp©»±tt!B«»««^»5e» &n&Bf« 
fifcjffiAat&anfPxx h/i*->#&*f8ra»ff^x 

h/t*-> (m) fr&lftaftff^Xh (m+a) £Tg 
Hl,T«<Wr ( r»2©t-Hj tV*5) , MEHatt 
mh/^-> (m) ©loSJOSiifffXN/W 

-> (m-i) #e>flie&a»fl^xh/^-> (m) 
\z&ftLTz t # £*fcrss*ttnaiaB¥tt0i§iift 
MEnanftxx h/^~> (m) fremfinan 

mh/^-> (m+a) fc»fTbfcRH;:£fl;LfcV> 

s*w^aniB^ecDiPiBt, aiifffxh/^-> 

(m+a) jfe&BattflSx* b/^ — > (m+a + 1) 

\z&ftLtcmzmt?z&*ttmm®&&&0®&t, 

[0 0 15] 

mwbi *»wona-ffffl*aTic»Ki"-B. cmo 
s mMos) »aLsii§Btt, [HiB^SBic^a 

£HR»K I ddq (Quiescent Vdd Su 
pply Current) tft-rs»ltttJB«aa««0»«||^tt 

aisIB<OIddqa»fl(OIWBt»***J »2 3III«IBtt 
•«*tt-»*>^*^ PP. 253-248, 1993, 
fi, M.Sanada, TNewAppl ication of laser beam to fa 
i lure analysis of LSI with multi-metal layersj Mi 
croelectronics and Reliability, Vol.33, No. 7, PP.9 
93-1009, 1993, KT!B«£ftT;fc «9 , *f6Wte"£<D I 
d d Qttt»a»«^X h^*->©BW*6*l»«Bf 

[0 0 16] *?\ CMOS^SLS IOA^«T<kD 
FTP (Functional Test Pattern) tffirt Z>mWhft 

fxh/^->^imi:^n, Ba»fp&s© 

TP«n 0 -£<£!&a8W-rX h/^->«z:^0 
[0 0 17] IU1 FTP^TI ddqSM^t 



(4) 

5 

mmmmo i d d qtfs^&iB*.*&a 
idf^xx h/t^-> (n) <a 1 offi<&aia»ifexx yn 

(n-l) ^6lfta»lfP5 L Xh^-> (n) \Z 
»fr b&fipfcjeftt-SS*W»aiaIBS#fi©lHlBfc, tt 

aBMfr^x h;^-> (n) *6*©»ii»fpxxh^ 

(n+1) '^fMrLfc»K*fcf*«fl»aH 
[0 0 18] S2H FTPniddqft*I^584 

■rs7 i xh^^->^aaBfpxxh/^-> (m) * 

SStfilMt^X h/1*-> (m+a) *T?ig«LT^« J0 

*i"*a»ff xx vnz-y (m) o i ot»©»a»ff 

rXh/^-> (m- 1) ^^IWfx h/^-> 
(m) (c»ffl/fcfir«ftrsS*«»aisI»#ffi©[HlB 
i»rX h;^-> (m) j^SMMMPxXh 
/W-> (m+a) ST©»frUfc««ftH6:^»*W 
W*nm&W$LV>®'&t. iil^rXh/^-> (m+ 
a) ^^il»7Xh^-> (m+a+1) tC&fr 

[0 0 19] 2£ll> *5MIfc*^Ttt, »a»fP^fe 
»-S»±««T©«jEfl«^a»ffl[SjB AS F T P #tw 

[0020] mi ©*att, Rsr s&iiaftffrrx h 

[0 0 2 1] * 2 (0**14, ««DIC«aUfc#±««« 

iH«i«I^I^§ili^T7 h/^-x:ti 30 
fcttSBASKaftft^X h/1^-XCT«ISbfett^ 

*0f«n©#iSfci»«m*jBbT^< c tic± o l s i © 
[0022] »3o*ai4, ttanf^(o»jtKflB«s« 

«#IE#fc&a»fe'rX h^^->tT«W*n&iE« 
[0 0 2 3] *»W»ciJViT»4, _tfS^£t;iT& 40 

[0 0 2 4] *»Wfc±ntf, IddqSMTOil 



«pBB^8-2 0 1 4 8 6 

6 

[0 0 2 5] 
[0 0 2 63 

[JK1M 1 ] iUt CMOS LSI ®»itftlBtt&* 
flK I d d q tftt1Ml&tt*.*ttaftff*7X h A°^-> 
( TFTPJ t*>^0) \Z&BLT, LSI^WM 

[0 0 2 7] *r. ftFTPfc»T*LS 
^M®^ I d dq«LS I xX^SOMfcfcfcTWg 

[0028] siiLttfimMtt^ i d d q atgttee 

[0 0 2 9] fflffl3nfcFTP£t>£fc, ^f&S^X 
^5) ^iyaal/-ya> (103) KckDfflttiL 

(xx^^io4) , *©FTPfc»iaan&rt«^D!y 

[0 0 3 0] fct^-r^TCDRa-r -5 FT 

5) Stftffl-TS (X-rv/7106) o 

[0031] **««fc«*«ia^!eicBa»cRwr 

[0 0 3 2] B2H FTPSC^4«Iddql(Z) 
ii^iSl^^t^77T^D, YiBldd 
q«&, XWFTPOi^gLTt^o ^COIdd 
q«#FTP0^:7t;::feV>T, FTP«[1], [2], 
[3], [6], [7], [8]tt, mnmzS<DFTPHl ddqg 
*i#*4LT6D, FTP[4]~[5]H«a«LTI d 
dqgSf«ltt^o 

[0 0 3 3] JKD,k3te, H2fcjftattfc I d d q£« 
IB2 00 ; £-Ht#n. SrWBlO^-Ftt, Id 
dq»»«*J»tt51»l»fffX h/^->^tf?il 
tffc«*LT^*^E-HT*0> JH2CD ; E— Htt, Id 

d Qa«i#»tnfx h;v->«WLWM 
[0034] sr. »i©*-Hfca^**PMror*iH 

[0 0 3 5] IISlX!lir/CDFTP£>5t>> — <DFTP[1] 
(O^TH FTP[l](DlOi0FTP 

6ftp[i]^tx h^->*»ffuft^ na^s 

ftT«7nyirfcttffl-r*. *ICFTP[1]*6FTP 
([1]+D Wt*->**»frLfcWK na**x 

[0 0 3 6] H«fcL,T. FTP[2L [3], [6], [7], 

[8] * ^p>^ satar 
[0037] u^iftn aaagwbbfcWN Attsiift 
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(5) 



8-201486 



± \zmm v d<w> s g n d 's© jtaaB*<»i* s ns * 
So 

[0 0 3 8] «*ftEIBftffl^T*10^-H*KTK: 

[0 0 3 9] 2AANOR@BOh7>^X^ 

A*NOR@»H IgU |g2(DP?^^;i/MOS 
>vA^Pchl, Pch2<h, H 1 * m2<DN^**)VMO 10 

[0 0 4 0] SlOA*flf INlttSlOPft*^ 
MOS h^>vX*Pchl, fglCDN^^MOS h 

I N2^2(DP5 1 t^MOS h^>>?X*Pch2, 
S2©Nft*MOS h^>^X^Nch2^s©A^^ 

T-T&So * 

Vout =Vdd ■ (2 • Zn)/(Zp + 2 



* [0 0 4 1] ^^Ttt, ^©(hl>T^2 0P5 1 ¥^;UM 
OS h7>^X^Pch2©y-h««^-7 r >tt«* 
£0>«** S2^)Pft^MOSh7>yX 
^Pch2tty-TU^>ttffifc^:Sfc«), H4 4>©^HI 
fC^T^S^ ^l^AMf I Nl«iHK;k 312 
C0A*SB? I N2*tHU^t^ofc«ft©*, SiV 

[0 0 4 2] Pft*MOSh7>^t 
Nft^MOS h^>xX#<7M>tf~^>X£Z 
p, Zn^LfcPt, I dd QS#PS<z>ffl*tttt, 
(2)^^.^tl^ P^t?^MOSh7> 

[0 043] 
[ft 2] 



[0 0 4 4] ZZ\Z, V t httCMOSS&S®K<Di&J! 20 

[0 0 4 5] ±s£ (2) fc5S1\fc5fc* " L 99 &Jl 
T?*5^#2A*NORlHlB©m*tt^ m h w l/^t 

[0 0 4 6] H5H H4©2A*NORHB»Ci**r« 
FTP[1] (H2fc*tf* I ddqM^FTP) tC*5 

[0 0 4 7] *1©*-Htt, «itf»10)X*S?I 
NltfHl/^;k *2©A:MKP I N2^Hl/^;!/JK^ 
(^AMIFTP ([1]-D (B40/^->©a* a? 
£fri*<Df§2~!f|4fT> ^^Sl^WSf INHm 
^2 0AMf I N2j&*Hl^;l<0)Art#SBF 
TP[l]^»31^3CfcUit«rr*0, :©fft^aiy 
^l/-ya >±T&fg LT2A£NOR[e]B KJMstf 

[0 0 4 8] ^CtC, FTP[l]j&>SFTP ([1]+D ^ 
O^bKfcHT, I d d q SStt«HJSn&<&5& 
2A^NORfflmi0AWl N 1#HK 
;k S2 0A*»fIN2tfHW©«i^^ z:n 

a^©A*«ffitc^bbfc2:<5:s*flcT§fc«e>, awi^ 40 

aal/-ya >±-TftfLT 2 A^NORSBK^b^ 
[0 0 4 9] »2fl!)*-Htt* l«btFTP[4]-[5] 

[0 0 5 0] FTP[4]H lOffiOFTP ([4]-l) 

^^ftp[4]^x h/^->a«#fT-rsi$. i&3# 

[0 0 5 1] FTP ([4]+D \$, FTP[4]*6FT 

p (M+i) ^\fx h/v?->j)mfr-rz>$T, mm* so 



Zn)>Vth — (HI/^M 
- (2) 

[0 0 5 2] H«K-FTP ([5]-l) ^TOFTP 
tt, aSlW5FTPt*©FTP©«Q«fct)l:* 

[0 0 5 3] FTP[5]TO^Dy^iffllt FTP[5] 
3^6FTP ([5]+D ^xXh^^-^^ffTS 

[0 0 5 4] 04tC^bfc2A*NOR[HlB^^- 

[0 0 5 5] H6H 2A^NOR0BlrM-rSFTP 
[4]- [5] (H2#JH) t*tf*§&a&BHB-r-6fc»0* 

[0 0 5 6] 8 2 0^-^14, S1\ FTP[4]GDf& 
lttil:*^Tl ddq*#^58*l/fc&86, Hi OA 
INlOTKJk JB2©A*SSH t IN2}&«HU 
^WOA^ttlFTP ([4]-D ^6»1©A* 
INI #H U"^k fg 2 0A^Sf I N 2 #H 

;Kz)A*tt»FTP[4]^»ai*«»bixfcctft**"r 

So 

[0 0 5 7] C<Dtc&, ^^ft^UIy^a^-ya 
>±T«3BLT2A*NOR|sIB^b^*oitc:a:S: 

[0 0 5 8] FTP ([4]+l) l:*M2A* 

NORBRtt^OttBT? I d d q JMW»*LTH*& 
£>> ^lOAMf INlOTk^ik ^©ArtJSH 1 

I N2WHl/^©A*JR»FTP[4]trai;ttffl(CH 

-ya >±?0«itt2 A*NORIUBC0A*^JB^« 
fcU&l^-FSfctirr*. RHSHcUTFTP ([5]- 
1) *"C0 2AANORIUBttA*^ai^^bb^l^ 
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(6) 

9 

[0 0 5 9] S A\Z. FTP[5]\Z&»Ztofflhtt®1&<?> 

2XAN0RHI»J4*1C!)A*#FI 
NlOTl/^Jk SI2 0A*«S : F I N2a*Hl/^JM0A 
*tt«FTP[5]*6, INl*«HK;k IN2**H 
l/^M»©A*tt!8FTP ([5]+D "\HaagWfc 

So 

[0 0 6 0] ^D^^iwfSii m%®&mmm\z io 

Rfff-?tl/T«l*CADT->*«^*. 
[0 0 6 1] y-h7Hl:ft^nSAS I C (Appl 
ication Specific Integrated Circuits) fit/Dy^i 

«anitttt*fc2aao7 f -^, -r*to-6»»^5 3.u 
lt, ftA*m^fc»^<rtffla&a»^o3Efbtt»«^ 

x3>tC<fc0ttlllT#^o ffioT»£©FTP 
SnW5»i>'5al/->'3> (CADr-^) £0 a? 

[0 0 6 2] B3fl £U©»«sj;D#I ddqMW 

*uan&FTPt*ns©FTP*ffl^T*tHanfc 

SWte^Dy? (Ba-Bz) <0-fl*3tfcS tftfcfe 
[0 0 6 3] B3l:*W, *r^T©FTP[l]-[10] 

[0 0 6 4] 03$#ILT, T^TOFTP[1]~[1 fl? 
0] £43 ^ TfflfcH $ nfc«c»fl££:/n yW1b%?uy>; 
B f ZiW^t^^P^^tbTtffl^n^, 

[0 0 6 5] ±E<OK98tt. 7ny*»*fcJ:D*PHi 
JJr**HiLTV>ft#, ily$al/»ya>H LSI 

[0 0 6 6] H4lC*WS2AANOR|sll8 «20P 
^t^MOS h^>v^^Pch2oy-h«^^- 
fcfc^Ttt, Sg2(DP^*;i/MOS r^> 

5?x^pch2©y-h«wc»aian*rt«B**j4, ^ 

2—1 NOR ~ I N2 tLT&tbZtlZ, 

[0067] Affiee«£*»t«»nfl[Sfottffl 

*SCttrt«*ayuy^4:H«T**. IddqSW 
FTP CTLTif^t^ilya a l/-ya >±£>£B* 

[0 0 6 8] rt«BB«**ffl^^i»ieflf0f<Z)«ffltt, ^ 

-^fitti 0Ky-h^^Aoy-h7i/-r®p n oTyn 



♦SHW8-2 0 1 4 8 6 

10 

[0 0 6 9] Z<Dfctb. «a@tt^6<Oft»aBff©jR0 
&*ttPWBWTfTfcK «l*R»T?rt«E*Wx*x h 

So 

[0 0 7 0] H7tt, PBJBWKOii^O^SftRWra 
MS, 

[0071] b7£#bbi,t\ «ft@is^#***^t 

[0 0 7 2] ^nyarBaK:»|»t«fflSn«t, *fc 

^□y*Ba«*ij*'r*a*«ifcaBi6*(a[ (bc-b 

f-Bm) T©»a->5 3.l/">3>^fft"S (Xt 
[0 0 7 3] yn^^B f icftB&ttfflf St, 7ny 

^b f *«abTvism^E»{3aabfei6a'>a.w- 

'>3>*^JS"r*. ?Uy9Bf (2A*N 

ORlHlgS) <DXJ]7<1> T2-1NOR-IN2J fc« 

[0 0 74] 

[0 0 7 5] St, Iddqa*«HJlfcFTP (F 
TPIA) C»l/Tii'>Sal/->3 >Sffl^Tfi»^ 

[0 0 7 6] *t:#FTPIAfc»-r*rt«^ny^C!>U 

T, K*OFTPIA.lCT«fflSna:^#tl[S^ny^ 

[0 0 7 7] **««fc#*»»«Bf*HJ*iCtt, tt 

»4i-««*«eyoyjrft»aLa3»«6ttoa^^ 

[0 0 7 8] H8tt, **JfiW«C«5»|8«ll3£^Dy^ 
»a# it K ± D § F T P MZtt?Z>toffi7u y&<DV* 

h<Dm**?mr&z>o h8s#«8lt, ftpiaik 

TfiBl^Dy^Bh B3, B6, Ba, B f 
Sru *!CFTPIA2fcTrt«yDyirB 1, B 6, B 
a, Bf»i$n, ntl^FTP IAnT I ddqS 
%Z£CZb(DtLTm&mzto®7Uy>7B f tfttffl 
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